Study of the regression process in cardiac rhabdomyomas.
Rhabdomyomas are the most common primary cardiac tumors in children, and have been shown to undergo spontaneous regression. The aim of our study was to investigate morphologically and immunohistochemically some mechanisms that may explain this clinical phenomenon. Eleven tumors from three term newborn girls who had physical and radiographic features pathognomonic of tuberous sclerosis were evaluated. Control specimens were left and right heart sections from five autopsies of age- and sex-matched patients who died of causes unrelated to the cardiovascular system. The tumors had been surgically excised from various regions in the heart, and all had similar "typical" histology. Histomorphologic evaluation with von Kossa and alizarin-red stains and terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end-labeling (TUNEL) method were performed to evaluate cell calcifications, necrosis, and apoptosis. Ubiquitin immunohistochemical study was also conducted to evaluate intracytoplasmic protein degradation. In cardiac rhabdomyomas (CR), all myocytes with acidophilic cytoplasmic myofibrils showed strong intracytoplasmic ubiquitin immunoreactivity, compared with the occasional weak cytoplasmic and focal nuclear positivity in control heart sections. Calcified myocyte nuclei were commonly seen in CR tumoral and nontumoral rhabdomyocytes, whereas control nontumoral cardiac myocytes did not show any calcification. The incidence of TUNEL reactivity seen in CR (4.8 nuclei per 100 cardiac rhabdomyocyte nuclei) was higher than that seen in control heart sections (1.7 nuclei per 106 cardiac myocytes, P < 0.005). The data led us to conclude that the cytoplasmic contents in CR were degraded via the ubiquitin pathway, and from our observation of increased TUNEL positivity, the rate of cell death in CR appeared increased. These findings may explain, to some extent, the mechanism of tumor regression.